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Abstract. Online learning methodologies are the most influential factor in educational success. However, it cannot be 
denied that there are non-technical aspects that indirectly affect students' motivation and academic achievement after the 
Covid-19 pandemic occurred. This study involves paired t-tests, regression tests, and partial t-tests to analyze the factors 
that can indirectly shape student motivation and academic achievement in Indonesia's higher schools. The factors studied 
were related to economic condition, health, habits, and social interaction. The result shows significant changes in 
learning motivation, economic and health conditions, student interactions with friends and lecturers, student involvement 
in student activity units and religious activities, use of social media, and time spent reading. The Grade Point 
Accumulative (GPA) before the pandemic was influenced by learning motivation. However, during the pandemic, the 
GPA was not significantly affected by learning motivation. Before the pandemic, family engagement and student 
involvement in religious activities significantly influence the GPA. Meanwhile, the factors that influence learning 
motivation during the pandemic are student involvement in social activities, interaction with lecturers, health conditions, 
and time spent reading. 




The Corona Virus Disease 2019 (COVID-19) outbreak 
has spread throughout the world and has become a global 
pandemic. Data from the World Health Organization 
(WHO) in https://covid19.who.int/ shows that in  26 July 
2021, there are more than 194 million people in the world 
who have been confirmed to have this virus, and 4.1 million 
more of them have died. Although millions of vaccines 
have been given, the spread of this virus is still alarming in 
various aspects of life, including education.  
The impact of the pandemic on the learning process is 
felt at the university level. This is because the risk of death 
from the virus in adults is greater than death in children. 
Vigilance with "social distancing" or "physical distance" is 
carried out to reduce contact and spread in dense 
communities such as campuses. New perspectives and 
learning methods emerge to ensure the learning process 
does not stop due to this pandemic. Online learning is one 
of the spearheads of implementing learning activities in this 
pandemic era. Many efforts have been made by the 
government and educational institutions to ensure online 
learning can be carried out effectively so that learning 
objectives are still achieved even though there is no face-to-
face learning. Emergency response in the form of online 
learning is used as a security strategy implemented by many 
campuses worldwide, such as research samples at 25 
universities in America (Murphy, 2020). The Chinese 
government seeks to provide flexible online learning to 
more than 270 million students. The Chinese Ministry of 
Education has launched the "Disturbed classroom, 
uninterrupted learning" initiative to ensure that online 
learning can have the same quality as face-to-face learning 
(Zhu & Liu, 2020).  
A qualitative study was conducted in Indonesia to 
define school response and teacher preparation for distance 
learning during the pandemic (Arlinwibowo et al, 2020). 
Literature studies explain various obstacles in online 
teaching and learning activities. These obstacles include 
mastery of technology, additional costs, additional parental 
work, unlimited working hours for teachers, and 
communication and socialization barriers (Suryaman et al., 
2020). There were 213 complaints submitted to Komisi 
Perlindungan Anak Indonesia (KPAI), dominated by 
complaints about burdensome learning tasks and excessive 
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internet use (Tedja, 2020). Other challenges include in the 
learning process itself, the limitations of a supportive 
environment, emotional challenges, maintaining a balanced 
lifestyle, financial difficulties, lack of social interaction, 
difficulties in adapting, and difficulty of fulfilling 
competencies, especially in the field of sciences learning 
that require practices (Patricia Aguilera-Hermida, 
2020),(Mahdy, 2020) 
Even though there are so many challenges in this 
pandemic era, there are also positive aspects of this 
situation. Social restrictions can increase family time and 
provide opportunities for organizing, self-development, and 
new activities. In addition, based on several studies, it turns 
out that online learning does not always negatively impact 
students. Rahardjo & Supratmi Pertiwi (2020) concluded 
that the correlation between student motivation and learning 
achievement when learning online is low. This indicates 
that learning motivation during the pandemic does not 
significantly affect learning achievement. Gonzalez et al. 
(2020) analyzed the effects of the pandemic on student self-
study performance in higher education. This study indicates 
that there is a significant positive effect between students 
who lockdown on student performance. Lockdown during 
the pandemic changes student learning strategies, thereby 
increasing their efficiency. Jawad & Shalash (2020) also 
examines the effect of online learning during the pandemic 
on student academic achievement. The study results 
indicate that there are differences in academic achievement 
that increased in general.  
Valverde-Berrocoso at el. (2020) conducted a 
systematic literature study on research topics, theories, 
modalities, and methodologies used in online learning. This 
is certainly due to the methodology in online learning is the 
most influential factor in teaching and learning success. 
However, various studies have shown that students' 
motivation and learning also rely on other non-technical 
aspects. The success of the learning process involves 
various factors, both related to the intrinsic and extrinsic 
conditions of students, teachers, and educational institutions. 
This success is also believed to be closely related to 
motivation as a psychological aspect that can determine a 
person's behavior and direction of activity (Panisoara et al., 
2020). Febrianto et al. (2020) revealed that social, 
economic, and cultural factors are important indicators of 
the ineffectiveness of online learning in several regions in 
Indonesia. Muslimin & Harintama (2020) has analyzed 
students' challenges and motivation by collecting responses 
from questionnaires and interviews. The results show that 
the online learning model requires adequate preparation 
mentally, physically, and financially. 
Based on this analysis, this research involves paired t-
tests, regression tests, and partial t-tests to analyze the 
factors that can indirectly predict motivation and student 
achievement index in universities in Indonesia. The factors 
studied are related to factors of the economic condition 
(Hendri et al., 2020), health condition (Edraki et al., 2016), 
habits (Balan et al., 2019), and social interaction (Ariani, 
2017). We also observed how these aspects changed before 
and during the pandemic. In addition, this study also 
reviews the demographic distribution, availability of 
devices and networks, and the platforms used in online 
learning. This research is expected to contribute literature 
that can be used as a scientific basis for policy-making and 




A. Linear Regression 
Linear regression analysis is a statistical approach to 
calculating the relationship between variables by making an 
equation model of the linear relationship between the 
independent and dependent variables. The linear regression 
technique aims to find the straight line that best fits the 
existing data. The equation of the regression model with k 
independent variables is shown in Equation (1). 
Y = a0 + a1X1 + a2X2 + …+ akXk  (1) 
Furthermore, the regression significance test was 
conducted by looking for the value of  Fstat , which involved 
the Sum Square (SS) of the regression and the residuals. 
Suppose Fstat > Fcritical then the hypothesis is accepted 
(Nurhopipah, 2019). 
B. Paired t-Test and Partial t-Test   
The t-test can be used to compare the difference 
between two variables. The sample used in this study was 
the same but underwent different treatment or is called a 
paired sample. The t-test will determine whether the 
difference between the two means is significant or not as a 
treatment result. In this case, the treatment is the condition 
before and during the pandemic. The t value for the paired 
sample difference test can be calculated by Equation (2). 
Standard Error (SE) results from the ratio of the Standard 
Deviation and the amount of data. 
   (2) 
 
In the regression test, we can also find the value of the 
partial correlation coefficient with the t-test to determine 
whether a variable has a significant effect or not if other 
variables are controlled. The correlation itself describes the 
size of the monotonic relationship between two variables. 
To perform a partial test, suppose there are two independent 
variables X1 and X2, then look for the value of the effect of 
X1 on Y if X2 is controlled, and is the correlation of Y 
with X1 if X2 is controlled, then tstat can be searched with 
Equation (3). 
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C. Data and Variables 
Based on observations from various aspects, it is certain 
that many aspects can affect online learning indirectly. 
These are non-technical aspects related to social, economic, 
health, and habits. In the study, observations were made on 
several variables related to the conditions and habits of 
students as follows. 
1) Social interaction before and during the pandemic: 
involvement in student activities unit ( , 
involvement in social activities outside the campus 
( ), involvement in religious activities ( , 
interaction with college friends ( ), interaction with 
lecturers ( ) and family engagement ( ) 
2) Economic conditions (  and health conditions 
( ) before and during the pandemic. 
3) Habits: activity in social media (  and time spend 
reading ( ) before and during the pandemic. 
4) Learning achievement: GPA (Y) before and during 
the pandemic. 
5) Motivation level (Z) before and during the 
pandemic. 
This study uses sample data from student participation 
from thirteen universities in Indonesia. Data were collected 
by surveying 226 students randomly. The data collection 
technique used an open questionnaire where the subject 
filled out an online questionnaire from the link sent. Data 
related to gender, student status as a worker or, location of 
residence, availability of device data, network identity, and 
platforms used by students are also collected as additional 
information. 
D. Statistical Test Design 
The data obtained through a pre-processing in the form 
of data transformation and data normalization. Furthermore, 
a paired t-test was carried out for variables before and 
during the pandemic. Regression tests were also carried out 
to determine what factors had a significant effect on student 
achievement and motivation before and during the 
pandemic. After the regression test, the partial correlation 
coefficient was calculated to determine the aspects that 
significantly affect the dependent variable. The statistical 
test design for analyzing the variables is shown in Figure 1. 
 
Fig 1. Statistical Test Design Between Variables 
 
III. RESULT AND DISCUSSION 
Data as many as 226 survey results were collected from 
thirteen universities from seventeen diverse faculties. 46% 
of students who filled out the survey were female, and 54% 
were male. Only 6.6% of them were students as well as 
workers. 46.5% of students undergo online learning from 
where they live, 46.5% are rural, 36.3% are urban, and 
7.5% are mountainous. The rest are in the lowlands and the 
coast. 
There are so many types of social media that students 
use to communicate, but the majority, 49.6%, actively use 
Instagram, and 14.6% use Facebook. While the platforms 
that are often used in online learning are 49.6%, google 
meet, 11.5% Whatsapp, 8.4% Google class, and 10.6% 
Zoom. Other data collected will be analyzed by paired t-
tests, regression tests, and partial tests. 
We review student GPA and motivation before and 
during the pandemic. The average student GPA before the 
pandemic was 3.47, and after the pandemic was 3.43. 
Meanwhile, the student's motivation before the pandemic 
was dominated by the answer " thriving " (63.3%), which 
changed to the answer " surviving" (45.6%). The graph of 
student motivation before and after the pandemic can be 
shown in Figure 2. 
Paired sample t-test was performed on observable 
variables before and during the pandemic. The results 
concluded that there were significant changes in various 
aspects observed, except for the involvement of students in 
social activities, and family engagement. Even though there 
was an average increase in family engagement, the increase 
was not significant. Furthermore, from these results, it was 
also concluded that the average GPA of students actually 
decreased after the pandemic took place, but it was not 
significant. Therefore, this decreased  GPA cannot be 
, , …,   
before the 
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, , …,   
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pandemic 
 before the 
pandemic 





Regression and Partial Test 
Journal of Education, Teaching, and Learning  
Volume 6 Number 2 September 2021. Page 163-168 




concluded as a result of a pandemic. Table I shows the 
results of paired t-test using alpha = 0.05. 
 
 
Fig. 2 The level of student motivation before and during the pandemic 
 
TABLE I 
PAIRED SAMPLE T-TEST RESULT 
Variables t-Stat. Sig 
Student involvement in student activity units (  -3,204 0,001 
Student involvement in social activities (  -0,001 0,410 
Student involvement in religious activities (  -4,326 0,001 
Interaction with college friends (  -12,571 0,001 
Interaction with lecturers (  -7,937 0,001 
Family engagement ( ) 0,403 0,343 
Family economic condition (  -18,544 0,001 
Health condition ( ) -6,483 0,001 
Activities using social media (  3,763 0,001 
Time spend reading ( ) -3,260 0,001 
GPA  ( ) 0,984 0,163 
Learning motivation ( ) -12,543 0,001 
 
Aspects that significant changes in decreasing way were 
student involvement in student activity units, student 
involvement in religious activities, interaction with college 
friends, interaction with lecturers, economic conditions, 
health conditions, time spend reading, and learning 
motivation. The only thing that has seen a significant 
increase after the pandemic is intensity is the use of social 
media. The three aspects most affected by this pandemic 
are the economic aspect, interaction with college friends, 
and motivation learning with t-statistic values of -18,544, -
12,571, and -12,543. Figure 3 shows the quality of the 
student's economy before and during the pandemic. 
Linear regression test was performed on all variables, 
either individually (simple linear regression) or together 
(multiple linear regression). The result of the simple 
regression test on GPA and motivation variables shown in 
Table II. We can conclude that before the pandemic, the 
GPA value was significantly influenced by learning 
motivation. However, an interesting result after the 
pandemic, in such a contrast, GPA was not significantly 
affected by learning motivation. This fact is also supported 
by the absence of significant changes in student GPA, 
although there is a huge decrease in student motivation, as 
shown from the previous t-test. This can be used as material 
for further discussion and research on why student GPAs 
are not significantly affected by motivation after the 
pandemic. Research by Valverde-Berrocoso et al. (2020) 
states that a significant positive effect between lockdown 
and student performance occurs because students can 
change learning strategies, increasing their learning 
efficiency. However, other factors can also be analyzed, for 
example, whether there is a tendency for teachers to 
provide lower standards GPA during the pandemic. 
 
 




REGRESSION TEST BETWEEN GPA  
AND LEARNING MOTIVATION 
Term F-stat Sig. 
Before the pandemic 10,930 0,001 
During the pandemic 0,022 0,879 
 
Furthermore, multiple linear regression tests were 
carried out on other observed aspects. The results of the 
regression test are shown in Table III. The regression test 
results show that the GPA value is not significantly affected 
jointly by the observed factors both before and during the 
pandemic. However, after the partial correlation test was 
carried out, it turned out that there was one factor that 
influenced the GPA before the pandemic: family 
engagement. The significant factors that affect the GPA 
during the pandemic are family involvement and student 
involvement in religious activities. 
In multiple regression tests for the motivational aspect, 
the results obtained are significantly influenced by the 
factors observed before and during the pandemic. The 
factors that significantly influence individually before the 
pandemic are economic conditions and the allocation time 
of reading books. Meanwhile, after the pandemic, the 
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factors that influenced motivation were more students' 
involvement in social activities (X2), interaction with 
lecturers (X5), health conditions (X8), and time spend 
reading (X10).  
TABLE III 
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REGRESSION TEST ON SIGNIFICANT INDEPENDENT 
VARIABLES BASED-ON PARTIAL T-TEST  
 Significant 
variables 
Partial t-test Regression test 
t-stat. Sig. Coeff. F-stat. Sig. 
GPA       
Before  Family 
engagement 
-2,453 0,014 -0,056 4,97 0,026 











-2,841 0,004 -0,137   
Motivation       
Before  Family 
economic 
condition  





2,546 0,011 0,080   
During  Interaction 
with lecturers  
4,066 0,001 0,108 15,522 0,001 
Time spend 
reading 













0,034 0.190   
 
Furthermore, based on the partial test, a regression test 
was conducted on the aspects that significantly affect the 
GPA and learning motivation, as shown in Table VI. From 
the regression results, the model for motivation during the 
pandemic with intercept 0,4232 is shown in equation (6). 
 
Z = 0,423 + 0,108X2 + 0,333X5 + 0,181X8 + 0,190X10(6) 
 
Recommendations based-on the model can be given to 
foster student learning motivation related to student 
involvement in social activities, which positively increases 
student learning motivation. Therefore, students can be 
directed to participate more actively in social activities that 
may be used as learning programs. This can be related to 
research  by Abidah et al. (2020) which discusses online 
learning from the point of view of “Merdeka Belajar”, and 
research Mishra et al. (2020) on the management of change 
in the education system so that it can overcome distractions 
and lead to normal academic procedures. 
The next interesting thing is about the effect of reading 
as an aspect that significantly affects motivation. After the 
pandemic, students' reading habits have decreased 
significantly. The analyzed data also shows that the interest 
in reading among students is still shallow. It was noted that 
after the pandemic occurred, there were still as many as 
23.5% of students who did not take the time to read books 
or other reference sources. This is certainly a serious 
problem that needs to be considered by all educators and 
stakeholders on how to foster interest in reading to support 
educational success. 
IV. CONCLUSSION 
This study is a quantitative study that examines indirect 
aspects that affect student motivation and academic 
achievement, represented by GPA scores, in higher 
education before and during the pandemic. The paired t-test 
showed significant changes in learning motivation, 
economic conditions, health conditions, student interactions 
with friends and lecturers, student involvement in student 
activity units and religious activities, activity in social 
media, and time spend reading. Aspects that affect GPA 
and learning motivation were analyzed using linear 
regression. The results show that the GPA value before the 
pandemic was influenced by learning motivation. However, 
after the pandemic, the GPA value was not significantly 
affected by learning motivation. The multiple linear 
regression test followed by a partial test showed that the 
GPA value before the pandemic was influenced by family 
engagement. Meanwhile, significant factors that affect the 
GPA are family engagement and student involvement in 
religious activities during the pandemic. In motivation, the 
results obtained were that learning motivation before the 
pandemic is influenced by economic conditions and the 
time spend reading. Meanwhile, after the pandemic, the 
factors that influence motivation are student involvement in 
social activities, interaction with lecturers, health conditions, 
and the time spend reading. 
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